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(54) POLARIZED LIGHT ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To constitute a miniaturized and compact polarized light 
illuminator where an integrator optical system and a polarized light 
conversion optical system are combined and whose light utilization 
efficiency is high. 

CONSTITUTION: This polarized light illuminator 1 is provided with a light 
source part 2 emitting light whose polarization direction is random, a 1st 
lens plate 3 constituted of plural rectangular condenser lenses whose 
outside shape is rectangular and condensing the light emitted from the light 
source so that plural secondary light source images may be formed, and a 
2nd lens plate 4 placed near a position where the plural secondary light 
source images are formed and equipped with a condenser lens array, a 
polarized light separation prism array 420, a X/2 phase difference plate 430, 
and an emitting side lens 440. In a stage where the minute secondary light 
source image is formed by the 1st lens plate 3 constituting the integrator 
optical system, polarized light is separated. Therefore, since the spatial 
spread of an optical path associated with the separation of the polarized 
light is restrained, the illuminator 1 is miniaturized though it is provided with 
the polarized light conversion optical system. 
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damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source section to which the polarization direction carries out outgoing radiation of the random light 
The 1 st lens board for consisting of two or more rectangle condenser lenses which have a rectangle-like appearance, 
condensing light by which outgoing radiation is carried out from said light source section, and forming two or more 
secondary light source images It is placed near the location in which said two or more secondary light source images are 
formed, and they are a condenser lens array, a polarization separation prism array, lambda / 2 phase-contrast board, and 
an outgoing radiation side lens. It is the polarization lighting system equipped with the above, and is characterized by 
consisting of two or more polarization beam splitters and two or more reflective mirrors, arranging the aforementioned 
lambda / 2 phase-contrast board at an outgoing radiation side side of said polarization separation prism array, and 
arranging said outgoing radiation side lens at an outgoing radiation side side of the aforementioned lambda / 2 phase- 
contrast board. 

[Claim 2] Said condenser lens which constitutes said 2nd lens board in claim 1 is a polarization lighting system 
characterized by being said rectangle condenser lens and analog which constitute said 1st lens board. 
[Claim 3] Two or more aforementioned polarization beam splitters which constitute said 2nd lens board in claim 1 are 
polarization lighting systems characterized by being set as a size configuration corresponding to magnitude and a 
configuration of said secondary light source images which are formed as said rectangle condenser lens which constitutes 
said 1st lens board be alike, respectively. 

[Claim 4] Said condenser lens which constitutes said 2nd lens board in claim 3 is a polarization lighting system 
characterized by being set as a size configuration corresponding to magnitude and a configuration of said secondary 
light source images which are formed as said rectangle condenser lens which constitutes said 1st lens board be alike, 
respectively. 

[Claim 5] A polarization lighting system characterized by arranging a deflection lens between said light source section 
and said 1st lens board in claim 1 thru/or which term of 4. 

[Claim 6] It is the polarization lighting system characterized by uniting said deflection lens with said 1st lens board in 
claim 5. 

[Claim 7] At least one of said rectangle condenser lenses which constitute said 1st lens board in claim 1 thru/or which 
term of 4 is the polarization lighting system characterized by being the lens of an eccentric system. 
[Claim 8] At least one of said condenser lenses which constitute said condenser lens array of said 2nd lens board in 
claim 1 thru/or which term of 4 is the polarization lighting system characterized by being an eccentric system lens. 
[Claim 9] A polarization lighting system characterized by omitting said outgoing radiation side lens which is the 
component of said 2nd lens board by adjusting eccentricity of said eccentric system lens of said condenser lens array at 
least in claim 8. 

[Claim 10] A polarization lighting system characterized by arranging in claim 1 thru/or which term of 4 in a location 
where only an amount of one half of breadth of said polarization beam splitter carried out the parallel displacement of 
an optical axis of said light source section, and said 1st lens board to a system optical axis. 

[Claim 11] Breadth of said condenser lens which constitutes said condenser lens array of said 2nd lens board in claim 1 
thru/or which term of 10 is a polarization lighting system characterized by being equal to breadth of said polarization 
beam splitter. 

[Claim 12] It is the polarization lighting system characterized by forming the aforementioned lambda / 2 phase-contrast 
board with TN (Twisted Nematic) liquid crystal in claim 1 thru/or which term of 1 1 . 

[Claim 13] Said polarization separation prism array is a polarization lighting system characterized by having a square 
pole-like prism composition object with which a reflective film was formed in the interior as said reflective mirror while 
having a square pole-like prism composition object with which said polarization demarcation membrane was formed in 
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the interior as said polarization beam splitter in claim 1 thru/or which term of 12. 

[Claim 14] Said prism composition object with which said polarization demarcation membrane was formed in claim 13, 
and said prism composition object with which said reflective mirror was formed are a polarization lighting system 
characterized by being arranged by single tier in the direction of a right angle to said system optical axis. 
[Claim 15] Said prism composition object with which said polarization demarcation membrane was formed in claim 14, 
and said prism composition object with which said reflective mirror was formed are a polarization lighting system 
characterized by being arranged so that each of said polarization demarcation membrane may serve as whenever 
[ almost same tilt-angle ] to said system optical axis while being arranged by turns in the direction of a right angle to 
said system optical axis. 

[Claim 16] Said prism composition object with which said polarization demarcation membrane was formed in claim 14, 
and said prism composition object with which said reflective mirror was formed are a polarization lighting system with 
which it is characterized by arranging each of said polarization demarcation membrane by whenever [ symmetrical tilt- 
angle ] to the optical axis concerned on both sides of said system optical axis while being arranged in the direction of a 
right angle to said system optical axis. 

[Claim 17] A polarization lighting system A modulation means equipped with a liquid crystal light valve in which 
polarization light contained in the flux of light from this polarization lighting system is modulated, and image 
information is included Said polarization lighting system is the light source to which outgoing radiation of the light with 
the polarization direction random in a projection mold display which has projection optical system which indicates the 
modulation flux of light by projection on a screen is carried out. The 1st lens board for consisting of two or more 
rectangle condenser lenses which have a rectangle-like appearance, condensing light by which outgoing radiation is 
carried out from said light source, and forming two or more secondary light source images It is placed near the location 
in which said two or more secondary light source images are formed, and they are a condenser lens array, a polarization 
separation prism array, an outgoing radiation side lens, and lambda / 2 phase-contrast board. It is the projection mold 
indicating equipment equipped with the above, and it consists of two or more polarization beam splitters and two or 
more reflective mirrors, and is characterized by arranging the aforementioned lambda / 2 phase-contrast board at an 
outgoing radiation side side of a polarization separation prism array. 

[Claim 18] The projection mold display characterized by to be given on a screen a projection indication of the synthetic 
flux of light which has further a colored-light separation means divide the flux of light from said polarization lighting 
system into the two or more flux of lights, and a colored-light composition means compound the modulation flux of 
light after becoming irregular with said modulation means, in claim 17, and was acquired by the colored-light 
composition means concerned through said projection optical system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the polarization lighting system which 
illuminates a rectangular lighting field etc. to homogeneity using the polarization light which arranged the polarization 
direction. Moreover, this invention relates to the projection mold display which modulates the polarization light by 
which outgoing radiation was carried out from this polarization lighting system with a liquid crystal light valve, and 
carries out the enlarged display of the image on a screen. 
[0002] 

[Description of the Prior Art] The integrator optical system using two lens boards as optical system which illuminates 
the lighting field of the rectangle of a liquid crystal light valve etc. to homogeneity is known from before. Integrator 
optical system is indicated by JP,3-1 1 1806,A and is already put in practical use as a lighting system of the projection 
mold display using a liquid crystal light valve. 

[0003] Integrator optical system is theoretically the same as that of what is used for the exposure machine, and it divides 
the flux of light from the light source with two or more rectangle condenser lenses which constitute the 1st lens board, 
and it is made it to carry out superposition image formation on one lighting field through the 2nd lens board of a 
configuration of having had the condenser lens group corresponding to each rectangle condenser lens for the image 
(light source image) started with each rectangle condenser lens. In this optical system, while the use effectiveness 
(lighting effectiveness) of light source light improves, luminous-intensity distribution which illuminates a liquid crystal 
light valve can be made into about 1 appearance. 

[0004] On the other hand, in the common projection mold display using the liquid crystal light valve of the type which 
modulates polarization light, since only one kind of polarization light can be used, the abbreviation one half of the light 
from the light source which emits a random polarization light is not used. Then, the proposal which raised the use 
effectiveness of light is made by making available light which is not used. A typical example is EURODISPLAY. f 90 
The polarization conversion optical system which is indicated by 67 pages from 64 pages of PROCEEDINGS, and was 
mainly equipped with the polarization beam splitter, and the lambda / 2 phase-contrast board like is used. In a liquid 
crystal light valve, polarization conversion optical system changes the polarization light of the class which cannot be 
used into the polarization light of a class which can use the liquid crystal light valve concerned, and raises the use 
effectiveness of light source light. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, it is possible by combining above-mentioned integrator optical system 
and polarization conversion optical system to raise further the use effectiveness of the light from light source light. 
However, when these are combined simply, the breadth of the whole optical system will be expanded twice [ about ]. 
For this reason, unless the projection lens of the diameter of macrostomia is used extremely, it will become difficult to 
attain the miniaturization of about [ that efficiency for light utilization in a projection mold display with the small f 
number cannot be improved ] and optical system. 

[0006] The technical problem of this invention is for it to be small and constitute in a compact the high polarization 
lighting system of the efficiency for light utilization which combined integrator optical system and polarization 
conversion optical system in view of this point. 

[0007] Moreover, the technical problem of this invention has such high efficiency for light utilization, and it is to realize 
the possible projection mold display of obtaining a bright projection image, without using the projection lens of the 
small diameter of macrostomia of the f number by using a small and compact polarization lighting system. 
[0008] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a polarization lighting 
system of this invention Consist of two or more rectangle condenser lenses which have the light source section to which 
the polarization direction carries out outgoing radiation of the random light, and a rectangle-like appearance, and light 
by which outgoing radiation is carried out from said light source, section is condensed. A configuration which has a 
condenser lens array, a polarization separation prism array, lambda / 2 phase-contrast board, and the 2nd lens board 
equipped with an outgoing radiation side lens is adopted by being placed near the 1st lens board for forming two or 
more secondary light source images, and the location in which said two or more secondary light source images are 
formed. Furthermore, said condenser lens array consists of two or more condenser lenses in said 2nd lens board. Said 
polarization separation prism array is what divides a random polarization light into P polarization light and S 
polarization light. It consists of two or more polarization beam splitters and two or more reflective mirrors, the 
aforementioned lambda / 2 phase-contrast board are arranged at an outgoing radiation side side of said polarization 
separation prism array, and said outgoing radiation side lens has adopted a configuration arranged at an outgoing 
radiation side side of the aforementioned lambda / 2 phase-contrast board. 

[0009] In a polarization lighting system of this invention, two or more minute flux of lights (secondary light source 
images) are formed with the 1st lens board which consists of two or more minute rectangle condenser lenses, and after 
dividing these flux of lights into P polarization light and S polarization light from which the polarization direction 
differs, plane of polarization of one polarization light or both polarization light is rotated, and it is changing into the 
condition that plane of polarization gathered. Therefore, one kind of polarization light to which the polarization 
direction was equal can be irradiated. For this reason, illumination light with it can be obtained. [ high efficiency for 
light utilization and ] [ highly defined ] 

[0010] Moreover, in that case, although it is possible to constitute a polarization illumination-light study system, using a 
polarization beam splitter simply, since breadth of the whole optical system is expanded twice [ about ], it produces un- 
arranging ~ a miniaturization of optical system becomes very difficult. In this invention, since polarization light is 
separated using a process of generation of secondary minute light source images which are the feature of integrator 
optical system, spatial breadth of an optical path accompanying separation of polarization light can be controlled. 
Therefore, in spite of having polarization conversion optical system, a miniaturization of a polarization lighting system 
can be attained. 

[001 1] On the other hand, a projection mold display of this invention is characterized by having a polarization lighting 

system of the above-mentioned configuration as the lighting system. 

[0012] 

[Embodiment of the Invention] In the polarization lighting system of this invention, said condenser lens which 
constitutes said 2nd lens board can be made into said rectangle condenser lens and analog which constitute said 1st lens 
board. 

[0013] Instead, it is good as for what is different in each magnitude and configuration of said condenser lens which 
constitutes said 2nd lens board. That is, it can be made to be able to respond to the magnitude and the configuration of 
secondary light source images which constitute said 1st lens board and which are formed as said rectangle condenser 
lens be alike, respectively, and the configuration which sets up each magnitude and configuration of said polarization 
beam splitter in which these secondary light source images are formed can be adopted. In this case, it is set up so that 
each condenser lens which constitutes said 2nd lens board may also serve as the magnitude and the configuration 
corresponding to the magnitude of a corresponding polarization beam splitter, and a configuration. 
[0014] Thus, if the magnitude and the configuration of each condenser lens and a polarization beam splitter are set up so 
that it may become the magnitude and the configuration which are made equivalent to the magnitude and the 
configuration of secondary light source images which are formed, namely, are sufficient for including the secondary 
light source images concerned, the use effectiveness of light can be raised. Moreover, equalization of illumination 
distribution can be attained. 

[0015] In addition, generally secondary big light source images are formed in the center side which is a system optical- 
axis side, it follows toward the circumference side, and secondary light source images formed become small. Therefore, 
what is necessary is to make big the condenser lens and polarization beam splitter by the side of a center, and just to let 
the thing by the side of the circumference be a small thing. 

[0016] A condenser lens uses the thing of the same magnitude and a configuration, and you may make it equivalent 
[ condenser lens ] to secondary light source images with which those magnitude and configurations are formed only in 
each polarization beam splitter here. Also in this case, the use effectiveness of light can be raised and equalization of 
illumination distribution can be attained. 

[0017] Next, it is necessary to arrange the light source section so that the light source optical axis may make few angles 
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to a system optical axis, so that secondary light source images formed with the 1st lens board may be located in the 
portion of a polarization beam splitter. The light source optical axis R can be made in agreement with the system optical 
axis L, and it can be made to arrange by instead arranging deflection prism, without leaning the light source section. For 
example, the configuration which arranges a deflection lens is employable between the light source section and the 1st 
lens board. A deflection lens can also be made to unify to the 1st lens board. 

[001 8] Instead of using a deflection lens, the rectangle condenser lens which constitutes the 1st lens board can also be 
used as the lens of an eccentric system. Instead, it is good also considering the condenser lens which constitutes the near 
condenser lens array of the 2nd lens board as an eccentric system lens. When using as an eccentric system lens the 
condenser lens which constitutes the near condenser lens array of the 2nd lens board, the outgoing radiation side lens 
which is the component of the 2nd lens board can be omitted by adjusting the angle of the eccentricity of each eccentric 
system lens, and the reflective film of a reflective mirror. 

[0019] On the other hand, instead of constituting optical system so that the light source optical axis of the light source 
section may incline to a system optical axis, the next configuration can be adopted and secondary light source images 
formed with the 1st lens board can also be located in the portion of a polarization beam splitter. Namely, what is 
necessary is just to constitute optical system so that a light source optical axis may be in the condition of having carried 
out the parallel displacement only of the amount of the one half of the breadth of a polarization beam splitter towards 
the array direction of the polarization beam splitter concerned, to a system optical axis. In this case, it is made to 
correspond to migration of a light source optical axis, and the 1st lens board also makes the parallel displacement only 
of the same amount carry out in the same direction, and doubles the center of the 1st lens board concerned with a light 
source optical axis. 

[0020] In addition, the portion which actually needs the condenser lens which constitutes the condenser lens array of the 
2nd lens board is a portion corresponding to the breadth of a polarization beam splitter. Therefore, what is necessary is 
just to set the breadth of each condenser lens as a size equal to the breadth of a polarization beam splitter at least. 
[0021] Moreover, what was formed with TN (Twisted Nematic) liquid crystal as lambda / a 2 phase-contrast board can 
be used. 

[0022] Next, the thing of a configuration of having the square pole-like prism composition object with which the 
reflective film was formed in the interior as a reflective mirror can be used for it while the polarization separation prism 
array mentioned above has the square pole-like prism composition object with which the polarization demarcation 
membrane was formed in the interior as a polarization beam splitter. 

[0023] In this case, the prism composition object with which the polarization demarcation membrane was formed, and 
the prism composition object with which the reflective mirror was formed can be considered as the configuration 
arranged in the direction of a right angle to the system optical axis at the single tier. 

[0024] For example, the configuration which arranged each of a polarization demarcation membrane so that it might 
become whenever [ almost same tilt-angle ] to a system optical axis can be used for them while arranging by turns the 
prism composition object with which the polarization demarcation membrane was formed, and the prism composition 
object with which the reflective mirror was formed in the direction of a right angle to a system optical-axis optical axis. 
[0025] While arranging the prism composition object with which the polarization demarcation membrane was instead 
formed, and the prism composition object with which the reflective mirror was formed in the direction of a right angle 
to a system optical axis, each of a polarization demarcation membrane may adopt the configuration arranged so that it 
may become whenever [ symmetrical tilt-angle ] to the optical axis concerned on both sides of a system optical axis. 
[0026] In the projection mold display of this invention equipped with the polarization lighting system of each above- 
mentioned configuration on the other hand A colored light separation means to divide the flux of light from a 
polarization lighting system into at least two flux of lights generally, It has a colored light composition means to 
compound the modulation flux of light after becoming irregular with the modulation means, and considers as the 
configuration which indicates by projection the synthetic flux of light acquired by the colored light composition means 
concerned as a color picture on a screen through projection optical system. 
[0027] 

[Example] Below, each example of this invention is explained with reference to a drawing. 
[0028] (Example 1) Drawin g 1 is the outline block diagram which saw superficially the important section of the 
polarization lighting system of an example 1 . The profile configuration of the polarization lighting system 1 of this 
example is carried out from the light source section 2 arranged in accordance with the system optical axis L, the 1st lens 
board 3, and the 2nd lens board 4. The light by which outgoing radiation was carried out from the light source section 2 
is condensed in the 2nd lens board 4 with the 1st lens board 3, and in the process in which the 2nd lens board 4 is 
passed, a random polarization light is changed into one kind of polarization light to which the polarization direction was 
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equal, and reaches the lighting field 5. 

[0029] The profile configuration of the light source section 2 is carried out from the light source lamp 201 and the 
paraboloid reflector 202. a random polarization light emitted from the light source lamp 201 is reflected in an one 
direction with the paraboloid reflector 202 -- having - abbreviation it becomes the parallel flux of light and incidence 
is carried out to the 1st lens board 3. Here, it can replace with the paraboloid reflector 202 and an ellipsoid reflector, a 
spherical-surface reflector, etc. can be used. The light source optical axis R makes only the fixed angle have inclined to 
the system optical axis L. 

[0030] The appearance of the 1st lens board 3 is shown in drawin g 2 . As shown in this drawing, the 1st lens board 3 is 
the configuration which the minute rectangle condenser lens 301 which carried out the rectangle-like outline arranged in 
all directions. The light which carried out incidence to the 1st lens board 3 forms the condensing image of the number of 
the rectangle condenser lenses 301, and the same number in a plane perpendicular to the system optical axis L according 
to a condensing operation of the rectangle condenser lens 301 . Since two or more of these condensing images are 
exactly projection images of a light source lamp, below, they shall be called secondary light source images. 
[003 1] Next, with reference to drawing 1 , the 2nd lens board 4 of this example is explained again. The 2nd lens board 4 
is a compound layered product which consists of the condenser lens array 410, a polarization separation prism array 
420, lambda / 2 phase-contrast board 430, and an outgoing radiation side lens 440, and is arranged in the perpendicular 
plane to the system optical axis [ / near the location in which secondary light source images with the 1st lens board 3 are 
formed ] L. This 2nd lens board 4 has the function as 2nd lens board of indie crater optical system, the function as a 
polarization separation element, and the function as a polarization sensing element. 

[0032] The condenser lens array 410 has the almost same composition as the 1st lens board 3. That is, two or more 
rectangle condenser lenses 301 which constitute the 1st lens board 3, and condenser lenses 41 1 of the same number are 
arranged, and there is an operation which condenses the light from the 1st lens board 3. The condenser lens array 410 is 
equivalent to the 2nd lens board of integrator optical system. 

[0033] It is not necessary to have the size configuration where the condenser lens 41 1 which constitutes the condenser 
lens array 410 and the rectangle condenser lens 301 which constitutes the 1st lens board 3 are completely the same, and 
a lens property. It is desirable to be respectively optimized according to the property of the light from the light source 
section 2. However, as for the light which carries out incidence to the polarization beam prism array 420, it is ideal that 
the inclination of the chief ray is parallel to the system optical axis L. From this point, or a condenser lens 41 1 will not 
have the same lens property as the rectangle condenser lens 301 which constitutes the 1st lens board 3, it shall have the 
same lens property which is considering the configuration of an analog as the rectangle condenser lens 301 in many 
cases. 

[0034] The appearance of the polarization separation prism array 420 is shown in drawin g 3 . As shown in this drawing, 
a polarization separation prism array 420 makes the pair which consists of a polarization beam splitter 421 which 
consists of a prism composition object of the shape of the square pole which equipped the interior with the polarization 
demarcation membrane, and a reflective mirror 422 which consists of a prism composition object of the shape of the 
square pole which similarly equipped the interior with the reflective film a basic configuration unit, and two or more 
arrays (are arranged in the plane in which secondary light source images are formed) carry out superficially in that pair. 
It is regularly arranged so that one pair of basic configuration units may correspond to the condenser lens 41 1 which 
constitutes the condenser lens array 410. Moreover, the breadth Wp of one polarization beam splitter 421 and the 
breadth Wm of one reflective mirror 422 are equal. Furthermore, although the value of Wp and Wm is set up so that it 
may be set to one half of the breadth of the condenser lens 411 which constitutes the condenser lens array 410 from this 
example, it is not limited to this. 

[0035] Here, the 2nd lens board 4 containing the polarization separation prism array 420 is arranged so that secondary 
light source images formed with the 1st lens board 3 may be located in the portion of a polarization beam splitter 421 . 
Therefore, the light source section 2 is arranged so that the light source optical axis R may make an angle slightly to the 
system optical axis L. 

[0036] If it explains with reference to drawing 1 and drawing 3 , a random polarization light which carried out incidence 
to the polarization separation prism array 420 will be divided into two kinds of polarization light, P polarization light 
and S polarization light, from which the polarization direction differs by the polarization beam splitter 421 . P 
polarization light passes a polarization beam splitter 421 as it is, without changing a travelling direction. On the other 
hand, it reflects by the polarization demarcation membrane 423 of a polarization beam splitter 421, and S polarization 
light changes a travelling direction about 90 degrees, reflects it in the reflector 424 of the adjoining reflective mirror 422 
(reflective mirror which makes a pair), and changes a travelling direction about 90 degrees, and, more finally than 
polarization separation PURJZUMUAREI 420, outgoing radiation is carried out at an angle almost parallel to P 
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polarization light. 

[0037] lambda / 2 phase-contrast board 430 with which lambda / 2 phase contrast films 43 1 have been arranged 
regularly are installed in the outgoing radiation side of the polarization separation prism array 420. That is, lambda / 2 
phase contrast films 43 1 are arranged only at the outgoing radiation side portion of the polarization beam splitter 421 
which constitutes the polarization separation prism array 420, and lambda / 2 phase contrast films 431 are not arranged 
at the outgoing radiation side portion of the reflective mirror 422. According to such an arrangement condition of 
lambda / 2 phase contrast films 431, in case P polarization light by which outgoing radiation was carried out from the 
polarization beam splitter 421 passes lambda / 2 phase contrast films 431, it receives a rotatory polarization operation 
and is changed into S polarization light. On the other hand, since S polarization light by which outgoing radiation was 
carried out from the reflective mirror 422 does not pass lambda / 2 phase contrast films 43 1 , no rotatory polarization 
operation is received but lambda / 2 phase-contrast board 430 is passed with S polarization light. When the above is 
summarized, it means that a random polarization light had been changed into one kind of polarization light (in this case, 

5 polarization light) by the polarization separation prism array 420, and the lambda / 2 phase-contrast board 430. 
[0038] Thus, the flux of light arranged with S polarization light is led to the lighting field 5 with the outgoing radiation 
side lens 440, and superposition association is carried out on the lighting field 5. That is, superposition image formation 
of the image side started with the 1st lens board 3 is carried out on the lighting field 5 with the 2nd lens board 4. It 
separates into two kinds of polarization light from which it can come, simultaneously the polarization direction differs 
by the intermediate polarization separation prism array 420 spatially, in case a random polarization light passes lambda / 
2 phase-contrast board 430, it is changed into one kind of polarization light, and almost all light attains it to the lighting 
field 5. For this reason, the lighting field 5 will almost be mostly illuminated by homogeneity with one kind of 
polarization light. 

[0039] According to the polarization lighting system 1 of this example, as explained above, a random polarization light 
emitted from the light source section 2 is condensed to the minute predetermined field of the polarization separation 
prism array 420 with the 1st lens board 3, after separating into two kinds of polarization light from which the 
polarization direction differs spatially, each polarization light is led to the predetermined field of lambda / 2 phase- 
contrast board 430, and P polarization light is changed into S polarization light. Therefore, the effect that the lighting 
field 5 can be irradiated where most random polarization light emitted from the light source section 2 is arranged with S 
polarization light is done so. Moreover, since it is hardly accompanied by optical loss in the conversion process of 
polarization light, it has the feature that the use effectiveness of light source light is very high. 

[0040] Furthermore, it is the gestalt which divides into a longitudinal direction two kinds of polarization light by which 
made the minute rectangle condenser lens 301 which constitutes the 1st lens board 3 from this example according to the 
configuration of the lighting field 5 which is an oblong rectangle configuration the oblong rectangle configuration, and 
outgoing radiation was carried out to coincidence from the polarization separation prism array 420. For this reason, 
lighting effectiveness can be raised, without making the quantity of light useless, even when illuminating the lighting 
field 5 which has an oblong rectangle configuration. 

[0041] If a random polarization light is generally simply divided into P polarization light and S polarization light using a 
polarization beam splitter, the width of face of the flux of light by which outgoing radiation is carried out from a 
polarization beam splitter will also enlarge optical system according to breadth and it twice. However, since the flux of 
light broadening which originates in carrying out superior ****** of the process of generation of secondary minute light 
source images which are the feature of integrator optical system in the polarization lighting system of this invention, and 
separating polarization light, and is produced is absorbed, the width of face of the flux of light does not spread, but has 
the feature which can realize small optical system. 

[0042] (Example 2) Although the light source section 2 needs to be arranged so that the light source optical axis R may 
make few angles to the system optical axis L so that secondary light source images formed with the 1st lens board 3 
may be located in the portion of a polarization beam splitter 421 in an example 1, it is arranging deflection prism, the 
light source optical axis R can be made in agreement with the system optical axis L, and it can be made to arrange 
without leaning the light source section. 

[0043] The polarization lighting system 10 concerning the example 2 shown in drawing 4 is the example which used 
deflection prism. As shown in this drawing, in the polarization lighting system 10, the deflection prism 6 is arranged 
between the light source section 2 and the 1st lens board 3. The light which carried out incidence to the deflection prism 

6 from the light source section 2 can bend a travelling direction slightly with deflection prism, it carries out incidence to 
the 1st lens board 3 with a certain angle which is not perpendicular, and it reaches the position of a polarization beam 
splitter 421. 

[0044] Thus, the location of secondary light source images formed with the 1st lens board 3 can be set up free by 
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installing the deflection prism 6. Therefore, the light source section 2 can be arranged on the system optical axis L, and 
production of optical system becomes simplicity and easy. 

[0045] Here, in this example, the deflection prism 6 is unified to the field by the side of the incidence of the 1st lens 
board 3. For this reason, the number of the interfaces which cause reflection loss of light between the deflection prism 6 
and the 1st lens board 3 can be decreased. By unifying the deflection prism 6 to the 1st lens board 3, the light from the 
light source section 2 can be led to the 2nd lens board 4, without losing. 

[0046] (Example 3) In order to enable it to arrange the light source section 2 which needs to be arranged in the condition 
of having leaned slightly to the system optical axis L on the system optical axis L, it is realizable also by the method of 
using as the lens of an eccentric system the rectangle condenser lens 301 which constitutes the 1st lens board 3 besides 
the method shown in the above-mentioned example 2. The example 3 shown in drawing 5 is the polarization lighting 
system equipped with such a configuration. 

[0047] As shown in drawing 5 , the eccentric system minute condenser lens 310 constitutes the 1st lens board 3 from the 
lighting system 100 of this example, and the chief ray of the flux of light which carries out outgoing radiation of the 1st 
lens board 3 is leaned slightly, and it has set up so that secondary light source images may be formed in the position of a 
polarization beam splitter 421 . For this reason, the light source section 2 can be arranged on the system optical axis L, 
and production of optical system becomes simplicity and easy. 

[0048] (Example 4) The 2nd lens board 4 used in the above-mentioned example 1 thru/or 3 is all equipped with the 
condenser lens array 410 and the outgoing radiation side lens 440. The light which carries out incidence to the 
polarization beam prism array 410 From it being ideal that the inclination of the chief ray is parallel to the system 
optical axis L The condenser lens array 421 is constituted by the same lens as the rectangle condenser lens 301 which 
constitutes the 1st lens board 3 in many cases. Moreover, the outgoing radiation side lens 440 is required in order to 
carry out superposition association of the flux of light which passed through a different location distant from the system 
optical axis L on the 2nd lens board 4 on the predetermined lighting field 5. 

[0049] However, while using the condenser lens array 410 as the lens of an eccentric system, it is possible by devising 
the installation angle of the reflector 424 of the reflective mirror 422 to omit the outgoing radiation side lens 440. The 
polarization lighting system concerning the example 4 equipped with this configuration is shown in drawing 6 . 
[0050] Since the condenser lens array 410 is constituted from this example using the eccentric system condenser lenses 
412 and 413 as shown in drawing 6 , the chief ray of P polarization light which passes a polarization beam splitter 421 
in the portion of the condenser lens array 410 can be turned to the center 51 of a lighting field. To the flux of light which 
passes the polarization beam splitter 421 in the location distant from the system optical axis L, it can respond by 
enlarging eccentricity of the eccentric system condenser lens 412. On the other hand, the chief ray of S polarization light 
can be turned to the center 51 of a lighting field also to S polarization light by which outgoing radiation is carried out 
through a polarization beam splitter 421 and the reflective mirror 422 by making the installation angle of the reflector 
424 of the reflective mirror 422 into a suitable value. Of course, it is necessary to optimize the installation angle of a 
reflector separately in this case according to the distance from the system optical axis L. 

[0051] By considering as the above configurations, the outgoing radiation side lens 440 becomes unnecessary, and low 
cost-ization of optical system of it is attained. 

[0052] Moreover, with the configuration which does not use an outgoing-radiation side lens like this example, the 
installation of the condenser lens array 410 can also install the condenser lens array 410 in the lighting field 5 side 
depending on [ array / 420 / polarization separation prism ] the lens property of the eccentric system condenser lenses 
412 and 413 which are not limited to the light source side of the polarization separation prism array 420, and constitute 
the condenser lens array 410, and the arrangement angle of the polarization demarcation membrane 423 of the 
polarization separation prism array 420, and the reflective film 424. 

[0053] (Example 5) the above-mentioned example 1 thru/or 3 — setting — any case - the light source section 2 and the 
1st lens board 3 — the system optical-axis L top - arranging — the sense of the light source section 2 — or image 
formation of the secondary light source images was carried out to the position of a polarization beam splitter 421 by 
adjusting the lens property of the 1st lens board 3. The same result can be obtained to these also by carrying out the 
parallel displacement of the light source section 2 and the 1st lens board 3 to a system optical axis. 
[0054] Furthermore, when its attention is paid to the magnitude (breadth) of the longitudinal direction of the condenser 
lens 41 1 which constitutes the condenser lens array 410 of the 2nd lens board 4, since the image formation location of 
secondary light source images is always limited on a polarization beam splitter 421, if the breadth of a condenser lens 
41 1 is magnitude equal to the breadth Wp of a polarization beam splitter 421, it turns out that it functions enough. 
[0055] It is shown as a polarization lighting system 300 applied to an example 5 in drawing 7 in the example which 
incorporated the above contents. In this example, after only the movement magnitude (=D) equivalent to one half of the 
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breadth Wp of a polarization beam splitter 421 has carried out the parallel displacement of the light source section 2 and 
the 1st lens board 3 in the direction (drawing down) in which a polarization beam splitter 421 exists in the polarization 
separation prism array 420 to the system optical axis L, it arranges. Moreover, the condenser lens array 410 of the 2nd 
lens board 4 is constituted by making it correspond to a polarization beam splitter's existence location, and arranging 
using the condensing half lens 414 which has lens width of face (breadth) equal to the breadth Wp of a polarization 
beam splitter 421. 

[0056] While layout of optical system becomes easy by considering as the above configurations, low-cost-izing of 
optical system is possible. 

[0057] (Modification of an example 5) In the above-mentioned example 5, the image formation location of secondary 
light source images is using the condensing half lens 414 of magnitude with the breadth equal to the breadth Wp of a 
polarization beam splitter 421 as a condenser lens 41 1 paying attention to the point always limited on a polarization 
beam splitter 421. Such a condensing half lens 414 is manufactured by cutting the both ends of the condenser lens 41 1 
shown in the usual condenser lens 1, for example, the example mentioned above, thru/or 3. 
[0058] However, those who used the usual condenser lens 41 1 as shown in an example 1 thru/or 3 may be more 
advantageous in the point of cost etc. rather than adopting the condensing half lens 414 depending on the case. 
[0059] The example of a configuration at the time of using the condenser lens 41 1 currently used in an example 1 
thru/or 3 for drawin g 8 instead of the condensing half lens 414 in consideration of this point is shown. Polarization 
lighting-system 300A of the whole configuration shown in this drawing is the same as that of the polarization lighting 
system 300 concerning the above-mentioned example 5. Different points are that it is the condenser lens 411 same as a 
condenser lens which constitutes the condenser lens array 410 as what is being used by not a half lens but the example 1 
thru/or 3, and that these condenser lenses 411 are in the location which only the amount of the one half of the width of 
face Wp moved towards the cross direction of a polarization beam splitter 421 . 

[0060] (Example 6) In each example mentioned above, the reflector 424 of the polarization demarcation membrane 423 
of the polarization beam splitter 421 currently formed in the polarization separation prism array 420 which is one of the 
components of the 2nd lens board 4, and the reflective mirror 422 inclines in the same direction to the system optical 
axis L. Instead of adopting this configuration, the configuration in which the inclination direction of the polarization 
demarcation membrane 423 and the reflective film 424 serves as a candidate for right and left to the system optical axis 
L is also employable. 

[0061] The polarization lighting system 500 with which the polarization separation prism array equipped with this 
configuration was included in drawing 9 is shown. The profile configuration also of the polarization lighting system 500 
of this example is carried out like each example mentioned above from the light source section 2 arranged in accordance 
with the system optical axis L, the 1st lens board 3, and the 2nd lens board 4. The light by which outgoing radiation was 
carried out from the light source section 2 is condensed in the 2nd lens board 4 with the 1st lens board 3, and in the 
process in which the 2nd lens board 4 is passed, a random polarization light is changed into one kind of polarization 
light to which the polarization direction was equal, and reaches the lighting field 5. 

[0062] The minute condenser lens 3 1 1 which consists of a decentered lens is arranged, and the usual minute condenser 
lens 312 is arranged on that outside at the system optical-axis L side whose 1st lens board 3 of this polarization lighting 
system 500 is that center side. The minute condenser lens 311 which consists of a decentered lens is arranged by axial 
symmetry to the system optical axis L, and equalization of the brightness in the lighting field 5 is attained. 
[0063] The 2nd lens board 4 has the composition that the condenser lens array 410, the polarization separation prism 
array 420, the lambda / 2 phase-contrast board 430, and the outgoing radiation side lens 440 were arranged in this 
sequence from that optical incidence side like each above-mentioned example. The 2nd lens board 4 is arranged in the 
perpendicular plane to the system optical axis L near the location in which secondary light source images with the 1st 
lens board 3 are formed. 

[0064] In the condenser lens array 410, the condenser lens 415 which similarly consists of a decentered lens is arranged 
near the formation location of secondary light source images by each minute condenser lens 311 which consists of a 
decentered lens of the 1st lens board 3. Moreover, near the formation location of secondary light source images by each 
minute condenser lens 312 of the 1st lens board 3, the condenser lens 416 of this usual cardiac system is arranged. Here, 
each condenser lenses 415 and 416 which constitute the condenser lens array 410 are set as sufficient magnitude to 
include secondary light source images formed here. That is, secondary light source images formed in the center side of 
the system optical axis L are larger than secondary light source images formed in the periphery side. For this reason, in 
this example, it is set as the big size compared with the condenser lens 416 located in a circumference side in the 
eccentric condenser lens 415 located in the system optical-axis L, i.e., center of condenser lens array 410, side. 
[0065] Thus, since the magnitude of the condenser lenses 415 and 416 which constitute the near condenser lens array 
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41 0 of the 2nd lens board 4 is changed by the thing by the side of the center of the 2nd lens board, and the thing by the 
side of the circumference Polarization beam splitter 421 A currently formed in the polarization separation prism array 
420 arranged at the outgoing radiation side of the condenser lens array 410, The size of 42 IB and the reflective mirrors 
422 A and 422B is also made to correspond to this, and the thing by the side of a center is made into the big size 
compared with the thing by the side of the circumference. 

[0066] Moreover, in the polarizing prism array 410 of this example, polarization beam splitter 421 A which is in a 
symmetrical condition and by which polarization demarcation membrane 423A was formed in the interior towards the 
cross direction centering on the system optical axis L is arranged, and reflective mirror 422A by which reflective film 
424A was formed in the interior is arranged at these both sides. Furthermore, reflective mirror 422B of a small size is 
arranged at these both sides. Reflective film 424B currently formed in reflective mirror 422B of these small sizes 
inclines to hard flow with reflective film 424of reflective mirror 422 A of big size located inside A. Polarization beam 
splitter 42 IB of a small size is arranged at the both sides of reflective mirror 422B of the small size of this 
configuration, respectively. Polarization demarcation membrane 423B currently formed in such polarization beam 
splitter 42 IB also inclines to hard flow with polarization demarcation membrane 423of polarization beam splitter 421 A 
of big size located inside A. 

[0067] As mentioned above, while being able to improve the use effectiveness of light source light further by optimizing 
the size configuration of the condenser lens which constitutes the condenser lens array 410, the polarization beam 
splitter which constitutes the polarization separation prism array 420, and a reflective mirror according to the location 
and magnitude of secondary light source images formed with the 1st lens board 3, there is an effect which can 
miniaturize the 2nd lens board 4. 

[0068] (Example 7) In the above-mentioned example 6, it was made to correspond to the magnitude of secondary light 
source images formed with the 1st lens board 3, and the size configuration of each condenser lens which constitutes the 
condenser lens array 410 of the 2nd lens board 4 is set up. Similarly, the size configuration of each polarization beam 
splitter which constitutes the polarization separation prism array 420, and a reflective mirror is set up. 
[0069] However, you may make it make only the size configuration of the magnitude of each prism which constitutes 
the condenser lens array 410 using the condenser lens of the same size configuration, and constitutes the polarization 
separation prism array 420, i.e., the polarization beam splitter currently formed in them, and a reflective mirror 
correspond to the magnitude of secondary light source images. 

[0070] The example of the polarization lighting system equipped with this configuration is shown in drawin g 10 . 
Fundamentally, the polarization lighting system 600 shown in this drawing has the same composition as polarization 
lighting-system 300A which is the modification of the example 5 mentioned above. Therefore, the portion used as the 
feature is explained below. 

[0071] The condenser lens array 410 which constitutes the 2nd lens board 4 is constituted from condenser lens 416A of 
the same configuration and the same size thru/or 416D by the polarization lighting system 600 of this example. 
[0072] However, the magnitude of the polarization beam splitter currently formed in the polarization separation prism 
array 420 and a reflective mirror is changed according to the magnitude of secondary light source images formed. That 
is, since secondary light source images formed in the center side by the side of the system optical axis L are large, it is 
made to correspond to it and big polarization beam splitter 425A and reflective mirror 425B are arranged. On the other 
hand, in the circumference side distant from the system optical axis L, since secondary light source images formed are 
relatively small, it was made to correspond to it and small polarization beam splitter 426A and reflective mirror 426B 
are arranged relatively. 

[0073] Here, in each condenser lens 416A thru/or 416D which constitutes the near condenser lens array 410 of each lens 
314A which constitutes the 1st lens board 3 thru/or 31 4D, and the 2nd lens board 4, the lens of an eccentric system is 
used for some of those lenses. Moreover, the array to which only the distance D fixed from the system optical axis L 
carried out the parallel displacement of the light source optical axis R as well as the above-mentioned example 5 is 
adopted. In addition, the parallel displacement only of the same amount is made to have carried out in the same 
direction so that the center of the lens board [ 1st ] 3 may correspond with a light source optical axis. 
[0074] It enables it to form in the portion of a polarization beam splitter secondary light source images obtained through 
the 1st lens board 3 by adopting these configurations. 

[0075] in addition, making which lens of distance D value [ in drawing 10 ], condenser lens 314A or 3 14D, and 
condenser lens 41 6 A thru/or the 416D into the thing of an eccentric system — moreover, into how much eccentricity of 
the lens of the eccentric system to be used is made is a matter influenced by layout of optical system, therefore, these 
matters are determined uniquely - not having — each - it is the thing of the property which should be determined 
according to a concrete equipment configuration. 
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[0076] In addition, in this example, each condenser lens 416A thru/or 416D which constitutes the near condenser lens 
array 410 of the 2nd lens board 4 is using the lens of this cardiac system. However, condenser lens 416A of the same 
configuration and the same size thru/or 416D are stuck on the polarization beam splitters 425 A and 426 A from which 
magnitude differs as mentioned above, therefore there is a gap at those centers. For this reason, condenser lens 416A of 
these cardiac systems of these thru/or 416D are using the lens of an eccentric system, and an EQC as a result. 
[0077] Thus, in the polarization lighting system 600, it has condenser lens 416A of magnitude thru/or 416D 
corresponding to the magnitude of secondary light source images formed. Use effectiveness is improvable in light with 
this configuration as well as the above-mentioned example 6. 

[0078] Moreover, the condenser lens array 410 of the 2nd lens board 4 is constituted from condenser lens 416A of the 
same configuration and the same size thru/or 416D by this example. Therefore, there is also an advantage that 
production of a condenser lens array is easy. 

[0079] (Projection mold display using the polarization lighting system of an example 1) The example of the projection 
mold display with which the polarization lighting system 100 shown in drawin g 5 among the example 1 thru/or the 
polarization lighting system of 6 was built into drawing 1 1 is shown. 

[0080] As shown in drawing 1 1 , the polarization lighting system 100 of the projection mold display 3400 of this 
example A random polarization light which was equipped with the light source section 2 which carries out outgoing 
radiation of the random polarization light to an one direction, and was emitted from this light source section 2 After 
being led to the position of the 2nd lens board 4 in the condition of having been condensed with the 1st lens board 3, the 
polarization separation prism array 420 in the 2nd lens board 4 separates into two kinds of polarization light. Moreover, 
about P polarization light, it is changed into S polarization light by lambda / 2 phase-contrast board 430 among each 
separated polarization light. 

[0081] First, in the blue green reflective dichroic mirror 3401, red light penetrates the flux of light by which outgoing 
radiation was carried out from this polarization lighting system 100, and blue glow and green light reflect it. It is 
reflected by the reflective mirror 3402 and red light reaches the 1st liquid crystal light valve 3403. On the other hand, 
among blue glow and green light, it is reflected by the green reflective dichroic mirror 3404, and green light reaches the 
2nd liquid crystal light valve 3405. 

[0082] Here, since blue glow has the longest optical path length among each colored light, to blue glow, the light guide 
means 3450 which consisted of relay lens systems which consist of the incidence side lens 3406, a relay lens 3408, and 
an outgoing radiation side lens 3410 has been established. That is, after blue glow penetrates the green reflective 
dichroic mirror 3404, it is first led to a relay lens 3408 through the incidence side lens 3406 and the reflective mirror 
3407, after it converges on this relay lens 3408, by the reflective mirror 3409, is led to the outgoing radiation side lens 
3410, and reaches the 3rd liquid crystal light valve 341 1 after an appropriate time. Here, after the 1st thru/or 3rd liquid 
crystal light valve 3403, 3405, and 341 1 modulates each colored light and includes the image information corresponding 
to each color, it carries out incidence of the modulated colored light to a dichroic prism 3413 (color composition 
means). The dielectric multilayers of the red reflex and the dielectric multilayers of blue reflection are formed in the 
dichroic prism 3413 in the shape of a cross joint, and compound each modulation flux of light to it. The flux of light 
compounded here will pass the projection lens 3414 (projection means), and will form an image on a screen 3415. 
[0083] Thus, in the constituted projection mold indicating equipment 3400, the liquid crystal light valve of the type 
which modulates one kind of polarization light is used. Therefore, when a random polarization light was led to the liquid 
crystal light valve using the conventional lighting system, the one half of the random polarization light had the trouble 
of suppressing pyrexia of a polarizing plate and that it was large-sized and a cooling system with the big noise was 
required while the use effectiveness of light was bad, since it was absorbed with the polarizing plate (not shown) and 
changed to heat. However, with the equipment 3400 of this example, this trouble is improved sharply. 
[0084] That is, in the polarization lighting system 100, only to one polarization light, for example, P polarization light, a 
rotatory polarization operation is given with lambda / 2 phase-contrast board 430, and it considers as the condition that 
the polarization light, for example, S polarization light, and the plane of polarization of another side gathered, in the 
projection mold display 3400 of this example. So, since the polarization light to which the polarization direction was 
equal is led to the 1 st thru/or 3rd liquid crystal light valve 3403, 3405, and 341 1, there can be very little light absorption 
by the polarizing plate, therefore its use effectiveness of light can improve, and it can acquire a bright projection image. 
Moreover, since the amount of light absorption by the polarizing plate decreases, the temperature rise in a polarizing 
plate is controlled. Therefore, the miniaturization of a cooling system and low noise-ization can be attained and a highly 
efficient projection mold display can be realized. 

[0085] Furthermore, in the polarization lighting system 100, two kinds in all of polarization light is divided into the 
configuration of a condenser lens 41 1 in the longitudinal direction in the 2nd lens board 4. Therefore, the lighting field 
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which did not make the quantity of light useless and carried out the oblong rectangle configuration can be formed. 
Therefore, the polarization lighting system 100 is legible, and fits the oblong liquid crystal light valves which can 
project a powerful image. 

[0086] As the previous example 1 was explained, in spite of having incorporated the polarization conversion optical 
element, with the polarization lighting system 100 of this example, the flux of light broadening which carries out 
outgoing radiation of the polarization conversion prism array 420 is stopped. In case this illuminates a liquid crystal 
light valve, it means that there is almost no light which carries out incidence to a liquid crystal light valve with a big 
angle, therefore, the f number is small -- even if it does not use the projection lens of the diameter of macrostomia 
extremely, a bright projection image is realizable. 

[0087] Moreover, in this example, as a color composition means, since the dichroic prism 3413 is used, it can 
miniaturize. Moreover, since the optical path length between the liquid crystal light valves 3403, 3405, and 341 1 and the 
projection lens 3414 is short, even if it uses the projection lens of comparatively small aperture, a bright projection 
image is realizable. Moreover, although the optical path lengths differ, since, as for each colored light, only one optical 
path of the three optical paths has established the light guide means 3450 constituted by the relay lens system which 
consists of the incidence side lens 3406, a relay lens 3408, and an outgoing radiation side lens 3410 to blue glow with 
the longest optical path length at this example, color nonuniformity etc. does not arise. 

[0088] In addition, as a projection mold display, the mirror optics system which used the dichroic mirror of two sheets 
for the color composition means can also constitute. Of course, the bright high-definition projection image excellent in 
the use effectiveness of light can be formed like [ it is possible to incorporate the polarization lighting system of this 
example also in such a case, and ] the case where it is this example. 

[0089] (Other operation gestalten) In each still more nearly above-mentioned example, although it is a polarization 
separation means, for example, he is trying to arrange P polarization with S polarization, of course, the polarization 
direction may be arranged with which direction. Moreover, to the both sides of P polarization light and S polarization 
light, by the phase contrast layer, a rotatory polarization operation may be given and plane of polarization may be 
arranged. 

[0090] On the other hand, in each example, what consists of a general high polymer film as lambda / a 2 phase-contrast 
board is assumed. However, these phase contrast boards may be constituted using the Twisted Nematic liquid crystal 
(TN liquid crystal). Since the wavelength dependency of a phase contrast board can be made small when TN liquid 
crystal is used, compared with the case where a general high polymer film is used, the polarization conversion engine 
performance of lambda / 2 phase-contrast board can be raised. 
[0091] 

[Effect of the Invention] As explained above, in the polarization lighting system concerning this invention, the 
polarization light to which the polarization direction was equal can be irradiated to an exposure field. Therefore, since 
the polarization light to which plane of polarization was equal can be supplied to a liquid crystal light valve when the 
polarization lighting system concerning this invention is used for the projection mold display using a liquid crystal light 
valve, the use effectiveness of light can improve and the brightness of a projection image can be improved. Moreover, 
since the amount of light absorption by the polarizing plate decreases, the temperature rise in a polarizing plate is 
controlled. So, the miniaturization of a cooling system and low noise-ization are realizable. 

[0092] Moreover, in this invention, the spatial breadth produced according to separation of polarization light using the 
process of generating secondary minute light source images which are the feature of integrator optical system is 
avoided. Therefore, in spite of being the optical system equipped with the polarization sensing element, an equipment 
size can be held down to the size of the same degree as the conventional lighting system. 

[0093] Since the polarization beam splitter thermally equipped with stable dielectric multilayers is used as a polarization 
separation means further again, the polarization separability ability of the polarization separation section is thermally 
stable. For this reason, the polarization separability ability always stabilized also in the projection mold display with 
which a big optical output is demanded can be demonstrated. 
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[Claim(s)] 

[Claim 1] The light source section to which the polarization direction carries out outgoing radiation of the random light, 
A lens board for consisting of two or more rectangle condenser lenses which have a rectangle-like appearance, 
condensing light by which outgoing radiation is carried out from said light source section, and forming two or more 
secondary light source images, 

It has a condenser lens array and a polarization separation prism array which have been arranged near the location in 
which said two or more secondary light source images are formed, and a polarization sensing element, 
Said condenser lens array consists of two or more condenser lenses, 

Said polarization separation prism array divides into adjacent P polarization light and S polarization light of a pair each 
of two or more light condensed with said two or more rectangle condenser lenses, and consists of two or more 
polarization beam splitters and two or more reflective mirrors, 

Said polarization sensing element arranges the polarization direction of said P polarization light and S polarization light, 
and is arranged at an outgoing radiation side side of said polarization separation prism array, 
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A polarization lighting system characterized by things. 

[Claim 2] It is the polarization lighting system characterized by arranging said condenser lens array in claim 1 at an 
optical incidence side of said polarization separation prism array, 

[Claim 3] A polarization lighting system further characterized by arranging an outgoing radiation side lens at an 
irradiation appearance side of said polarization sensing element in claim 2. 

[Claim 4] It is the polarization lighting system characterized by at least one being an eccentric system lens among said 
two or more condenser lenses which constitute said condenser lens array in claim 2. 

[Claim 5] It is the polarization lighting system characterized by arranging said condenser lens array in claim 1 at an 
irradiation appearance side of said polarization sensing element. 

[Claim 6] It is the polarization lighting system characterized by at least one being an eccentric system lens among said 
two or more condenser lenses which constitute said condenser lens array in claim 5. 

[Claim 7] Breadth of said condenser lens which constitutes [ in / claim 1 thru/or among 6 / one of terms ] said condenser 
lens array is a polarization lighting system characterized by being equal to breadth of said polarization beam splitter. 
[Claim 8] It is the polarization lighting system characterized by said rectangle condenser lens being an oblong rectangle 
configuration in one of terms claim 1 thru/or among 7. 

[Claim 9] It is the polarization lighting system characterized by said condenser lens which constitutes said condenser 
lens array being said rectangle condenser lens and analog which constitute said lens board in one of terms among claims 
1-8. 

[Claim 10] It is the polarization lighting system which superimposes light which condenses light by which outgoing 
radiation is carried out from the light source section, forms two or more secondary light source images, and forms said 
two or more secondary light source images on a lighting field with a condenser lens array and/or a lens, respectively, 
Each of light which forms said two or more secondary light source images is divided into adjacent P polarization light 
and S polarization light of a pair by polarization separation prism array equipped with two or more polarization beam 
splitters arranged by turns and two or more reflective mirrors, 

Said adjacent polarization direction of P polarization light of a pair and S polarization light is arranged by polarization 
sensing element, 

A polarization lighting system characterized by things. 

[Claim 1 1] It is the polarization lighting system characterized by arranging said condenser lens array in claim 10 at an 
optical incidence side of said polarization separation prism array. 

[Claim 12] A polarization lighting system characterized by arranging said lens at an irradiation appearance side of said 
polarization sensing element in claim 11. 

[Claim 13] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more condenser lenses which constitute said condenser lens array in claim 1 1 . 

[Claim 14] It is the polarization lighting system characterized by arranging said condenser lens array in claim 1 1 at an 
irradiation appearance side of said polarization sensing element. 

[Claim 1 5] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more condenser lenses which constitute said condenser lens array in claim 14. 

[Claim 16] Breadth of a condenser lens which constitutes [ in / claim 10 thru/or among 15 / one of terms ] said 
condenser lens array is a polarization lighting system characterized by being equal to breadth of said polarization beam 
splitter. 

[Claim 17] Said polarization separation prism array is a polarization lighting system characterized by having a square 
pole-like prism composition object with which a reflective film was formed in the interior as said reflective mirror while 
having a square pole-like prism composition object with which said polarization demarcation membrane was formed in 
the interior as said polarization beam splitter in claim 1 thru/or a term of either of 16. 

[Claim 1 8] It is the polarization lighting system characterized by forming said polarization sensing element with a phase 
contrast board in claim 1 thru/or a term of either of 17. 

[Claim 19] It is the polarization lighting system characterized by said phase contrast boards being lambda / 2 phase- 
contrast board in claim 18. 

[Claim 20] It is the polarization lighting system characterized by forming said polarization sensing element with the 
Twisted Nematic liquid crystal in claim 1 thru/or a term of either of 17. 

[Claim 21] A projection mold display characterized by having a polarization lighting system indicated by claim 1 
thru/or term of either of 20, modulating the flux of light from said polarization lighting system, and indicating by 
projection. 

[Claim 22] A projection mold display characterized by having a modulation means equipped with a liquid crystal light 
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valve in which polarization light contained in the flux of light from a polarization lighting system indicated by claim 1 
thru/or term of either of 20 and this polarization lighting system is modulated, and image information is included, and 
projection optical system which indicates the modulation flux of light by projection. 

[Claim 23] The projection mold display characterized by to be given a projection indication of the synthetic flux of light 

which has further a colored-light separation means divide the flux of light from said polarization lighting system into the 

two or more flux of lights, and a colored-light composition means compound the modulation flux of light after 

becoming irregular with said modulation means, in claim 22, and was acquired by the colored-light composition means 

concerned through said projection optical system. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a polarization lighting 
system of this invention A lens board for the polarization direction to consist of two or more rectangle condenser lenses 
which have the light source section which carries out outgoing radiation of the random light, and a rectangle-like 
appearance, condense light by which outgoing radiation is carried out from said light source section, and form two or 
more secondary light source images, A configuration which has a condenser lens array and a polarization separation 
prism array which have been arranged near the location in which said two or more secondary light source images are 
formed, and a polarization sensing element is adopted. Said condenser lens array consists of two or more condenser 
lenses. Furthermore, said polarization separation prism array It is what divides into P polarization light and S 
polarization light of an adjacent pair each of two or more light condensed with said two or more rectangle condenser 
lenses. It consisted of two or more polarization beam splitters and two or more reflective mirrors, and said polarization 
sensing element arranges the polarization direction of said P polarization light and S polarization light, and a 
configuration arranged at an outgoing radiation side side of said polarization separation prism array is used for it. 



[Translation done.] 
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^CD36W3t«lR^^^A36ttLtc»UTffl^ftftK* 

&r J: 9 tcssB-r o ^ft 7* y x A^ie 

[0043-1 H4 tCm-rmtm 2 CC«to* (B*«8I8«« 

aft^yxA*ffifflu/cWT*a. coEKca* 

-T<fc 5 CC V {B^JHtyJ^B 1 0 -Ctt, £ft *?' "J XA 6 
Wa2£»l©U>X«3©HKCKB3ftTC>4. t£© 
»2*6*ft^yXA6CCAMLfc*»* SEft^VXA 
«c*0JBfir*lftltBl3&»«:fttf6ti, ffifrcfcfcfc^ifc&fr 
ttSrf*oT»l-<OU>X«3«CAS*U. ^Tfet'-A^y* 
y ? » 4 2 1 ©BfSOfflLBCCjS-r 4. 
30 [0044] C©<fc^CCLr,--»l©U>X«3CC0:^ 
JBJSS 3 tl 2> 2 ?fcM&S«<DffiB*:g£ft y x ) X A 6 ^ISB*r 

^>X^A*«lL±{Ci2B*r4C<b*stH5fe. j&^XOff 

[0 04 5] CCT, *0iJ*C«, £ft:/yXA6*SBl 
.OU>X«3©AS*ffJ©ffiCC»L/"C— WbLr*^. c 
<Dtc#>1tC, ^p}y'VXA6tmi<D U>Xg 3 <b CDfair 

^yXA6*Bl©l/>Xfi3«C»lt- WbtSCi 
40 «:<^0, *«»2j&>6<D36*, »ffe-rsci«c<»2© 

[0046] (H)SfiW3) ^X-rA^ttL(CSEtL/rfil^ 

6*§?f^i^u>X3 o i *©c*ou>x«:r suffice 

[004 7] 05tC^-Ti:^«:, *F(JOMHJ^g 1 0 0 
50 r«ffl^*»^ai7tU>X3 1 0CCj;r>fglCDU>X^ 



(7) 

11 

/c#>, *«au2*.s/xf-A*(4L±cciBBr#. 

[0 04 8 ] (HJ6WI4) ±IBOHJS«17iS3W:fc^ 
4 10iffiKlU>X4 4 0mn^ o (Sfttf-A 

:/';xatW4 l OCCAM*****, 

ft #5/* F AtEIA L <fc W r * & C <fc aWliSWT & £ C 10 

MU>X7l/^4 2 . 1«SI1©U>X«3* 
#/&r&*BJg*#U>X3 0 1 ±H— G>U>XOCJ:0* 
JflJS*l4»^*<, */c, W»«U>X4 4 0»i»2 

*ii l tcxm zmmomwrnw 5 ±«nig^ $ if & 

[0 04 9] ^l/>X7l/-/4 1 0*®&» 

©U^XiTSi^CC, 5K5 7-4 2 2 0S*fffi4 2 
4(Dfifflfttt*:i3*T*C£fc«fc<K W*MMU>X4 4 
0*^r*C<fc#pJfiBr*£. ^6 Kite, C<D«flE* 20 
«it^^«4«c«t>*«36IHM«*«Or**. 

[0 0 5 0] H6K:5Vr <fc5ic. *«"Ctt»t***u 
>X4 12,41 3*fljC>T*#U>Xy U-Y 4 1 0£ 

HWtt/roifcft, Sl*u>xr U-/4 i 0(DSBi>tc*5 
^rig^tr-Ax^u ?*-4 2 i *ii«'rsp.ffl** 

>> * # A36W L* 6 jKn/cfirgCC & & f - A * 7* H 

**-4 2 i Miliar s*«c»LT:tt; 

>X4 1 2©ffl^H*^#<TSCi«cJ:0»J£r* 

£ e — 1136tf-AX^y 7^-4 2 l&tXJSftU^ 30 

-4 2 2^srUii$ti€>Sffl**«:^L'rfc, 

•7-4 2 2.<0g«ffi4 2 4©RBftfi«iSS«C«<L** 

[0-05-1 ] £LbOJ:'9'tt4Ut&r&C&K: AO. UN 
flBU>X4 4 0tt*B<fc«c9, #^*©ffi:axMfcrtSpJ 

[0 05 2] */c. *«<D<fc5CCfflS*WU>X*fl6flaL 40 
ttC»«fifrCtt, »7cU>XTIW4 1 ooKBtiaffctffl 

ttft<. **U>XTU-T4 1 0 4«[Sf5ftC*il* . 
U>X4 12; 4 1 3<Z)U>X^tt, R^Tc^gf^U 
X A r U -Y 4 2 0 (Dfll7c#g|Jg 4 2 3 <b S&f ® 4 2 4© 
I2BftgCCJ:^Ttt, Sy£U>XTW4 1 0 4ffl*» 

«y y x at u -r 4 2 o j: o tnmniM 5 omic&mr 

[005 3] (SUt«5) ±8BOHS6«H7bM3Cc*j^" 
ttt. Wtl<Dm&'bytWM2R&$Bl <DU>X«3«r> 50 
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X^AjfcHLiteEBU 3fc»«2©r&j**\ *c»«W 
lcDU>Xfi3CDU>X1$tt^i^g5*r^>C<!:tCj:0, (S 
7fetr-A*:/'J -^42 l<D3f5E(D{4BtC2^iH««: 

*s*3-tt*tt>fc. ctxhtcttLx. ytms$2&um\<D 

l> > Xfl* 3 £ J/ X f A #14 6C*t U T *Mt 5 if S C i 

[0 054] $6^. ^2CDU>X®4Cr)^7cU>XT 
U-M 1 0^r1ifiX*r^»*U>X4 1 1 <Dffi%fa0XK$ 

dTctr-A^^y ^42 liccRjEsnaci^e. 

D!7cU>X4 1 I©«fflttffl*tr-A^^y^5r4 2 1 

[0 055] 6U:<OrtS**B «c 
*$C»rKEJS«5 CCff&0»KJRnB«B3 OOi It^Ut 
#Wctoi>Ttt. ^x^A^Lcefctur, ffl# 

fc^-AX^'J ?£4 2 l©»MWp©l/2CCfB§!§"r5 
•»B<=D)KW. flB6»«^ VX AT IW 4 2 0 iC 

*jc^«*tr-A^^i;«?*4 2 i#ffarr**rti (■ 

rttT*|ol) fc . *«» 2 KtfSB 1 OD U > X« 3 *Ttf 

•^42 i©iiswpi?u^>xi mm) 
zmit^-vi'isXA i 4*flai>r. ii3fetr-AX^y 

(DU>XS4CDSl7cU>XTU>f 4 1 O^r^lSL/T* 
[0 056] £LbOJ:9tt«UE&r«C&«:j:-0, tc^ 

[0057] (njfew 5 vmm) ±&<ommm 5 tc*j 

i»rtt,- 2^««©JS«fflfitt»«:ffl3l&fcr-A^yy 

^4 2 1±tClt$h^^f@ir, S36U>X4 
1 1 LUX* ^(DUMB^lB^fcr-A^^y ^421© 
^ifiWpCC^L/l^^^OfllTc:^-^ U>X4 1 4^:^ 
flSL/ri^o COJ:5i6:a*^7U>X4 14». il 

•rm#u>X4 1 10PHt*»F«ci«cJ:0«ft 

[0 05 8] »#«:<to-CW«3l6^-7 
U>X4 1 4*f£fflT£J:9fc, fttkM 1 ^C^b 3 ULjjk 
TJ:5ttii«<DJR*U>X4 1 1 t«DBL)k**3^ h 

[0 05 9] E38CC«, .CO***«tL/r % 
U>X4 1 S8»«171M3«Ctel»r«ffl 

uri^ai#u>X4 i i«r«fflu/c»^<z)«jdt«*^ 

COH«:SKriB*RiW8«B3"0 0 A». 
©«^*±E©lt««5CC«4iB3tWW*5K3 0 04B 

-r*^>o H«c«i£«. «#u>xru-/4 1 ozmm 

«1 «Cl»L3-CfiefflL-Cl>Sfc(DiEI««cai3eu>X4 



13 

1 1 C<h<b, Cil6©*36U>X4 1 ljWBifct? 

[0 0 6 0 ] _ai/c§W6Wcfc^t 

;Xy XA7 U>T 4 2 0 CC^ScStlTl^ffl^tr- AX 7" 
CDig##«JK4 2 3fei;a'S«^-4 2 
2<DJ£t*®4 2 4«: v ^-rA^WLtC^L-CI^— 

SIM 4 2 3fc<J:t>*Si*M4 2 4(D^W^fA* 
H L «:» o T2Efi»* <t a £ «WE*»8f £ c <t *> r # 

[0 06 1 ] HQfcW, C©««*«JL«:«6»ll^y 

xa r u -r 3&sffl*ii £ n/c(B*flaw*iB soo^ut 

<fcH»ic. ^^A36WL«:»oriHIBLft:*«SB2, 
910U>X«3, m2<DU>X«4^6^:BS«a3ti 

3CCj:9SI2(DU>X«4rtK:«*Stl, !&2<DU>X 

K 4 iBT S i®H tc & 1 > r ^ > y a «rfH##tt iBTfe^ 

[0 0 6 2 ] C Ofi^RRfiSa 5 0 -0 ®» 1 O U > X« 

3«\ -ecD*^ffl(jr*^^x.f-A3^L(DWJtc{i 4 fii,i> 
u>x^6feaa^si*u>x3' i lasers*. -e<o 

JWPJ«:«il«0»/hai*U>X3 1 2*SE5U3tiri» 
So (B^U>X^6^^a^*U>X3 1 1«. VX 

[0 0 6 3 ] JH2<DU>Xt£4te, «f ft<D&9mM t m 
«CC, *©#A««W»6. *#U>XTlW 4 1 0, d 
5fe^»jXA7I/^420, A/2fiHHIMR4 3 0, 

& j: cntiiiM u > x 4 4 o ffi c (omfc-c&n 3 ti tcmt& 
(cj:*2>x*««^j«3n4tataojtt«o, ^x^a 

36»LCcjtturSlS«c¥ffirt«:iB«Sti-Cl*S. 
[0064] «*U>X7 W 4 1 O^Cfclir, $1© 
U>X*3(Dfl^U>^6ft5«)l;Mfc)6l/>X3 1 
1 fc «fc * 2 ;^fe»«©»JSRfi[«iE«K: « % m D < {&i> u 
>X*6&S£fc«U>X4 1 5#1M3*VCC>*. * 
fc, 3ri<DU>Xfi3©S»/J^3feU>X3 1 2«C** 

>X4 i 6#K«3ftn>s. ccr, Jg7fcu>xru 

-T4 1 0*«StUri»«««i6U>X4 15, 4 16 
« % CCCC^JiS3nS2^3^«*a$"r-5<D6C^«c 

n*2^*a«<tofe*#i*. c<Dtc#>ic. *«rra\ 

^X^A3fc*iL©«L «WS36U>X7U>f4 1 0 
^C#iiC{4@brC^iS^7feW>X4 1 bCD^j^m 
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[0 06 5] C<Z>«fc5K:, »2<Dl>>X«4<DffJ©Sl5fc 
U>X7U^4 1 0*««U"CC»4ai*U>X4 1 5, 
4 1 6£)*£3£, ^2<DU>XffiCD4 1 ^WJ<Ofc(D<i:S 
2fflrjC0*>C0<b-C«^x.'C^>€>CDr, MU>X7U>f4 

i o©ta»««cHB3n-c^*oi*»«i^i;xAru-f 

4 2 OCC^fiS3tlT0^(B3fee-AX^U 9*4 2 1 
A. 42 1 B*J<fctf5»3^-4 2"2A* 4 2 2 B<DnT 
io ffifcCftfc*tt63l*T> *^fflfJ©fcfl[)*sjH2«l©fe©«: 

[0 066] *W©i*^'JXA7U-f4 1 0 CC 

^JWWrttBT, AtttcOGfcftMIU 2 3 AWM^ 
ftfc<H#*-A*:/y ^42 1 A*sjBB3ti. Cft*E> 
OPffffCtt. rt»CCjgMt«4 2 4A3&s«Jfl63*lfcSl*5 
^-4 2 2A#KiB3iVCl>S. 3 6&C, Ctl^cD^ffliJ 
CC«, /Jv*ffi<D58*5 5~4 2 2 B^ESSntC^o 
Ctie>©/jMtffi©5*t5''7-4 2 2B«CJBJi£34vCl>£- 
20 SMR42 4BUU nflBfcfl[jBOr(r^^*tt^ffi(DS 
K57-422 A<DJ5*f«4 2 4 A <h UMJiftlCMm L 
T l » *. C ©««5©/jN-*ffiOS» $7-422B CDMffl'J 

•*ti^n/h'^fffiG>(B*tr-Ax^ , y ^42ib 
*sEflE3*rci>&.- ctie>©iB*^-Ax^y ^42 
l.B*CJBfiJE3nrc»S(iJ6»«l«4 2 3B*>, rtWCCft ■ 
ltl/W4**fttffiCDffl*e-AX^'; ^421A 

©<i^Btfi4 2 3 a ttzmxfaicmmux 

[0 06 7]«±(DcJ:^«:, fB.l<DU>X«3«CJ:0}|5 
^3n&2»36««©ffi«i€-<D**3«c^-e-T, 'M 

30 *u>X7u^4 i o««jtfr«ft3eu>x&flje»M 

"7"y XAT 1/^4 2 0«t^^A^7'«J v.* 

«4*/j«{fcr€f*»»3W**. 

[0 06 8 ] <ltJII«7) ±KOJOI«6-C». 
U>X^3 Kl J: oT0fiS3 n^> 2 JQH*©** 3 «C*t 
t&3^r, ®2<DU>X«4CDai7t:U>Xr U^4 1 0 

40 tr-Ax^y 9 **$j:afs«$ 9-<D7fss*tt*aa5eL 

[0 06 9 ] U^L/J S3tU>XTU^4 1 O^rf^— 

*ti6cc?gj0E3nn»4«*tr-Ax^y 

ct^t* 5 ^-©*£»ttO#*. 2 **iK*©^* 3 
[ 0 0 7 0 ] 0 1 0 tC«C<D««c^«^/c(136ftS?§«a 
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JHW»B3 0 0AiPI»a«Stiftor(r^. Ltttfiv 
[0 0 7 1] *m<D{BMmi£&6 OOTH 

— BVito<kzm— ^Oft3tU>X4 16AM416 
[0 07 2] L*>£CC, feftftMy'V X<UT U4 4 2 0 

£ j£ $ tx r i * * ii * tr - ^ x ? 9 5? «fc Kftf 5 ^ 
r, ^carttfflJtt-A^^y ^ ^42 5A*5<fccxsS45 

j£M L 6 i§C > iaafflJr \t . JgtfE 3 ft * 2 

*twcc/hsc»a>r. ^ntc^jcs^-^r, ffl»W(c/j>3tt 

fl*^A^^'J «^42 6 A*J<fcWEW5 5- 4 2 6 

[007 3] CCt, m©U>X«3*«J5ELTl>4 
SU>X3 14AM3 14D, fcJrtffg 2 OU^Xffi 
4<Dfffl<Dtft7GU>XTlW4 1 0£«fj£LTl,>£^Sl7fc 
U>X4 1 6 A7!>^4 1 6 DTtt, -eft6(D— £fSCDU> 

tele)— OiKBH-JflKWWHStft**. 
[0 07 4] cti.6O«teS*fffli'r*ci«cJ:0. SI 

<Du>x«3«r^Lr»e>ns2^at««*, afcfctr- 

[0 07 5] 010 *©ffi»D(Dffl, JUtEUVX 

3 1 4A7i^3 1 4D, *?J:0*SI^;U>X4 1 6 A7iM 

4 1 6 D05%<D£OU>X%{J3>b2(k<Di><D( l C'?2><D 

l76U>X7U>f4 1 0*«fiSLrc>SSai*U>X4 
1 6A75M4 1 6D«BI^*©U>X*fl6fflOri^. 

■J^4 2 5A, 4 2 6ACCH— JKttteiCXBI— 
SI*U>X4 1 6A7!>M4 1 6 D*B40^to*T*t) , 

tc % tsmiur, cn6©ia^*c[>ai*u>X4 1 6 a 

7b^4 1 6Dtt, fi^*<DU>X*fl6flaurt^©<5:EI 

[0 07 7 ] COi5«Cfl3ejHM»JB6 0 0rtt. ^ 
3 n £ 2 & jfcjMW)*:* 3 Oft:** $ ouiTfc u > 
X4 1 6A7JM4 1 6D4mrW. CO»JSR{c<fco 
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[0 07 8 ] *«ttt 1 S2CDU>X«4CDm7fe 

u>xy W4 i o^ra— ^fci^ra-^ffioaBtu 

>X4 1 6A7iM4 1 6D^e>«flJ3*ir(r^. Lfc** 

or, **u>XTu^of^^gar*-&ii^3W^ 

[0079] (mmm 1 <DlB*«fB8«SS:ffllr^c!9f?S 

10 SCO 5 % . 05 CCS* L /c«5feMIB»a 1 o o im&&& 

[ 0 0 8 0 ] m 1 1 CCtSTJ: 5 CC, #«©f£f3Sfi7S» 
■ 3 4 0 0<D(B3tffiMS«aiOO« k 7>^A^S3fe3fe 
*— *IfiJ«:ffl*f , r4*«SB2*«iL % c<D#««2j&>& 

TU^4 2 0«cJ:0 2«B©«*3ie«:»(iSn4. as 
20- /2tl*BS«4 3 0CcJ:orSffl36*«cX»S*i*. 

[0081] comytmm^mi oo tifc* 
m*+ £*r, #6»6s«y-f^D-f^s7-34o 

SfTS. ^feTcti, SW5^-3 4 0-2rS«3ti. * 
l©iS7^F^7*3403(Cin D — Wfefc 

*$j:wiaa*(D5%, ^fe7c«. jaesftfy-r * 

^^7-340 4&CcfcoTJ£W;*ft, S2 W a 7V h 
^3 4 0 5(Cg"T^ 

[0 08 2] C Ct, ffeBiSM^^^rStfi^ 
30 ilS&fi*J$-3©T\ AftHMU>X3 
4 0 6, »; U-U>X34 0 8*5i^HJS4ffllJU>X3 4 

i o^6tt*«; u-u>xxr«adtift:«^S3 4 
^n-r^$7-3404*aaifc«Mc, *r. as* 

WU>X3 4 0 6*5<fciyJ5S*5^-3 4 0 7*«r, V 
U-U>X34 0 8CC&M1. C©UU-b>X340 

8tci^3nwi j£#n^-3 4 0 9ctcfcoTWs« 

U>X3 4 1 0(Ci»jWi 4 L^S»CC. »3©«fl^ 
h^Jl/^3 4 1 1 CCC, S&l 7}MJfl3CDi£ 

40 H^Y h^3 4 0 3, 34 0 5,34 1 1 tt, • 

fti»«C. ^/cftM^^P>f^7 t yXA34 1 
3 tCAS^T^o #49*4 y&ZfVX& 

3 4 1 3CCtt % #feS*KD8m»^JiKi#feJSS*C[)SS 

X34 1 4 *flHIUr^^y->3 4 1 5 

[008 3 ] CCDJ: 9 «c«JiSLAi«f¥ffl*«Sat 340 

so o ri*, i «R©«##*sc»rs * -/ -f h 
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L*^!lcD^S3 4 0 0 Tt*, 3^^4BBlH**«^iHec3Jc« 

[0084] r«ct>%. *«©a^s«^sia3 400 
(I£JK9I»bi oom^ -ii<DW&b. m 10 

*«P«3W©#«c2*OT, A/2{4tB^S4 3 0CC<fc 

<D» o fciftMBfctffll 1 712* 3 CD foil 7^F^3 4 
0 3, 34 05, 34 1 ICC»^tl4©r. <H*«CCJ: 

[0 0 85] flBftffl&KSl 0 0t(t ^2 CD 

u>x^4tcfcc^r, «*u>x4 i icommc^t>^ 

[0 08 6] itOSIJSWl tCBB0r»?BL/c<fc5CC, * 

fflomycmwmmiooxte, m^t^^wmzm* 30 

[0 08 7] *«rtt. *W 

y ^^»7XA3 4 1 3 4fl§C»TC»SC!)T\ /hfitt 
a*nJUrc*£. $/c, Sffi^-/ h'W73 4 0 3, 3 4 40 
0 5, 3 4 1 1 iSlI/>X3 4 1 4 0^©»SI^ 

«c>tt9Mk*Jiarc*&. Sfc, Sfefcte, 3#tt© 
Bfi^ftfcfit^weafeecwortt, A*HBlu>X3 4 o 

6, '7 U-U>X3 4 0 8fei:a ir taitffifJU>X3 4 1 o 
'7 U- U>X*r«Wtb3ffc***S3 4 5 0 4 

[0 08 8 ] «c*$ % sapsat^RBi ir«, 

«CC2tfc©*-f*P-f** 5 S-*«C>fc ^ 50 
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[0 08 9] <*<Df&<D*Jt»») ±ieo&?ii& 

0Wc*$c*t«\ «fc»«i^sr, «*.tfp«#*s«* 
fc!»*.SJ:9ici/cc»4#, ^S&, (8*>&f6i«i»-rn© 

*/c, <§7fca4fiJ;tTkJ;c> 0 
[009 0] S^iStfilr A ^2 ttffl««i t 
r— *;UAfr6fcafc©*«5Eorc> 

(TN«fl) 4/BC>T«l/i£L,T*><fcC> a TN$ 
«*«c»fc«te«:tt, fflffi««©jB»tt#tt*/jNS < x 

A/2tlffll»0«IHB»tt«*r«±3-&*Ci# 

[0 09 1] 

[0 09 2 ] **wrtt % -f>^yu-**wi5 
©tt»ea saw* 2 ^w«**jat-r * 4 -fe 

[0 09 3] 3 hUL&tc. Wbfm^&t It, Mntc 

^»«cfcc»Tfe««cSfib^«*»«ttttfti«»r 

[H2] ^i<omicDu>x^0[)*4miar*^ o 
[S3] Hi©iH*»ri^yXATU-<©M«BI'r* 

[04 ] *»^<DHifiW2 ICto&mXMRWmWKfrXk 

[0 5] *^CDHJfeW3^^iS5fe^^acD^:^ 
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IB 

[08] H7(DSt«3M!8ffl^^6WWII« 

j5;0-c£>£o 

[H9] *^©^W6(C^5ii3fe^^{S©5fe^ 
[010] *»|80*3»«7^«4«3^MSm^^ 

**«-r«w»fiHar**. 10 6 

[011] H5©iB36JI^«^tt*ii*^fe«Sai* 
1, 1 0, 1 0 0, 2 00, 3 0 0, 3 0 0A, 40 

o , 500, 600 mytmw&s 

2 itm& 

3 ffllCDU>XS 
30 1 jEgJ^HUfcU^X 

310, 311, 312, 314A-314D ft&m 
:)£U>X 20 
4 
4 
4 
4 
4 
4 



10 3l7fcU>XTU>f 

4 12, 4 13 SSifcU>X 

Hot"-? 5^-. 
ffi^CD^fcU^X 
416A-416D »3feU>X 
42 0 «6»iy»JXAri/-f 



1 Is 

1 4 
1 5 
1 6, 



4 2 1, 

4 2 2, 

4 2 3, 
4 2 4, 
4 3 0 
44 0 
5 



«fHJ¥8--3 04 7 3 9 
20 

421A, 421B, 4 25A, 426A (B 
4 22A, 4 22B, 4 2 5 B, 42 6 B 5 



423 A, 423B 
424A, 424B 

mt«ju>x 



3 4 0 0 «?3S3bSSSB 

3401 HffeHSfeKWd^ * o A v X ~> - 

34 0 2 JR»5^~ 

34 0 3 jKfi^-/ Y'W? 
3404 *n-f sr^S^- 
3 4 0 5 A b J>W73 4 0 5 

34 0 6 AS*fflJU>X 

34 0 7 E*f5^- 

3408 >;u-u>x 

34 5 0 

34 10 fcHI*ffi)JU>X 

3409 JEH*^- 
34 11 jKB^-f h^W^ 
3413 yOP-f-^^'JXA 
34 14 «^U>X 
3415 X^U-> 



[01 ] 



1 




7U-( 420 



201 
202 



(12) 



- 3 0 4 7 3 9 
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